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Dascrtntlon 

This rnvwrtlon rolates to a fluid dteplacemeitt 
apparatus, and more particularly, to a scroll typa 
compressor having an Improved fluid discharge 
mechanism. 

Scroll type fluid displacammt apparatus are 
w^l known in the prior art. For example, U.S, 
Patent No, 801.182 (Creux) dlsdoses a Bcroll type 
^paratus Including two scroll members each 
having a circular end plate and a spiroldal or 
Involute spiral dement These scroll members are 
maintained angularty and radially offset so that 
both spiral elements interfit to make a plurality of 
line contacts between their spiral curved surfaces 
to thereby seal off and define at least one pair of 
fluid pocketa. The relative orbrtaJ motion of the 
two scroll members shifts tiie line contacts along 
the ^iral curved surfaces and, therefore, the flukd 
podM change In volume. Since the volume of 
the fluid pod«t8 fncreasea or decreeses depen- 
dent on the direction of orbital motion, the scroll 
type fluid displacement apparatus is applicable to 
compress, expand or pump fluids. 

In a conventional scroll type compressor, one of 
the two scroll membere Is fixedly disposed and 
the other is drh^en to make an orbital motion by a 
driving mechanism, as shown In EP A - 
0012814. In the compressor, an orbiting spiral 
element and a fixed spiral element make four tine 
contacts at points A— D. A pair of fluid pockets are 
defined between, line contacts D, C and line 
contacts A, B. The fluid pockets are defined not 
only by the walls of the spiral elements, but also 
by the end plates from which these spiral 
elements extend. When orbiting spiral element Is 
moved in relation to the fixed spiral element so 
that the center O' of the orbiting spiral elem^ 
revolves around the centor O of the fixed spiral 
dement at a radius O— O', while rotation of 
ori)itIng spiral element is simultaneously pre- 
vented, fluid pockets shift angularly and radially 
toward the center of the spiral elements, which 
decrease the volume of fluid pockets. Therefore, 
the fluid In each pocket is compressed. 

The pair of fluid pockets are interconnected as 
the spiral elements reach a certain stage in the 
rotation and subsequently the pockets merge to 
form a central single pocket wh!<^ defines the 
center portion of botin spiral elements. The vol- 
ume of the ^ngle pocket Is reduced by further 
revolution of tlw orbiting spiral element by 90* 
Increments. During tiie couree of revolirtlbn, out»r 
spaces whidi are open at one stage, change to 
form new sealed off fluid pockets In which ad- 
ditional fluid Is enclosed. Accordingly, assuming 
circular end plates seal the axial facing ends of 
respective spiral elements and If one of the end 
plates is provided with discharge port at the 
center thereof, fluid Is taken Into the fluid pockets 
at the radial outer portions and is discharged from 
discharge port after compression. 

A valve member Is dl^osed on the outside of 
the discharge port to control the closing and 
opening of discharge port The valve member 
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Includes a valve plate and valve retainer. The 
valve plate and valve retainer are fixed on the end 
surface of end plate on the oppo^ side from 
whl(^ s(^ral element extends. In this con- 
s structlon, the pressure In the center pocket In- 
creases due to the reduction In volume of central 
pocket during orbital motion of orbiting spiral 
element. When the pressure in central pocket Is 
higher than the pressure In the discharge 
fO chamber, the velve plate is pushed against the 
valve retainer to open the discharge port. As a 
result, the compressed fluid within the central 
pocket discharges Into the discharge chamber. 
Accordingly, the compressed fluid within the 
15 central pocket Is discharged by revolution of the 
orbiting spiral elemenL 

When the outer side well of the Inner end 
portion of the orbiting spiral element crosses over 
the edge of the discharge port, the central pocket 
ao is connected with the adiacent radial pair of fluid 
pockets. This Increases the volume of the central 
pocket so that the remaining compressed fluid 
within the central pocket Is re-expanded. After re- 
expansion of the compressed fluid, the pressure 
25 in the expanded central pocket Is lower than the 
pressure in discharge chamber to thereby close 
the discharge port vie the vah^e plate. Upon re- 
expanslon of the compressed fluid In the central 
pocket, the pressure in the adjacent radial pair of 
30 fluid pockets Is suddenly raised. Therefore, the 
compression power of the fluid within the new 
central pocket Is Increesed and the pressure of the 
pair of fluid pockete Is raised. 
It Is desirable to reduce the re-expanslon vol- 
as ume of a scroll compressor of the type described 
above In order to improve efficiency. One solution 
for reducing the re-expansion volume is tp 
change the configuration of the curve of the outer 
and Inner side walls of the spiral elements. In 
40 particular, the inner end of the outer side wall can 
be extended Inwardly to the dreumferenoe of the 
generating drcle. The outer portion of the Inner 
side wall, which extends from the contact point 
on the Inner side wall where Interference of the 
45 spiral elements occura to the terminal end, then 
forms the involute. The Inner end of the outer side 
wall and the contact point on the Inner side wall 
are rannected by a suitable curve which Is drawn 
to avoid actual Interference between the spiral 
so elements. 

In the above described configuration of the 
spiral dements, the maximum open area of the 
dlffi^arge port, which stiir results In e mlnlmfzed 
re-expanslon volume. Is obtained by placing the 
65 disdiarge port near the center of the generating 
circle and Inscribing the discharge port on the 
outer side wall of the fbced spiral element and the 
Inner side wail of the orbiting spiral element 
However, in actuei practice, the open area of the 
BO disdiarge port must be made larger than the 
above described maximum area of the discharge 
port In order to reduce the pressure loss of 
passing fluid. Accordingly, since the configura- 
tion of discharge port Influences the re-^ansion 
65 volume, in actual practice the above described 
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compressor does not result In a reduced re- 
0xp«i8lon volume without at the same time 
Incieasfng pressure loss. 

j\ a leo 682 dtsdosBS a scroll-type pump 
comprising a first scroll having a wrap wHh a 
tnjibous shaped enlarged portion and a second 
acroll orWUng relatively to *® ^T^J^^J*' J^^ 
enlarged Inner portion la provided ««th a vah/e 
chamber, a discharge hole and a vah/e member 
deposed within the vaWe chamber. In the 
arrSngement the re-expan^on volume te^Mt so 
sufflclanthr reduced and the valve member Is 
complicated In structure. 

It is a primary object of this Invention to provide 
a scroll type compressor which has improved 
Dower efficiency. . . 

It is another object of this Invention to provide a 
scroll type compressor wherein the re-expandon 
volume Is reduced without raising tiie prewure 
loss of *e fluid which flows from the cerjtrel fluid 
poctet defined by the scrolls to die diecharge 
chamber through the discharge hole. Accord^ 
Inoly, It Is an object of this Invention to reduce the 
rMxpan^on volume without altering the coiv 
figuration of the discharge port 

It UT still another object of this invention to 
provide a scroll type compressor which has a 
vaWe member of a single structure- 

According to the present Invention there to 
provided a scroll type compressor "ncluding a 
housing having a fluid InletT>ort and a fluid outiel 
port a fixed scroll Joined with «ild housing and 
having a first end plate from which a f ^rst wrap 
extends Into the Interior of «a»C>J»«;«2^; 
orbiting scroll having a second ^^^j^^^^ 
which a second wrap extends, said end 
second wraps Interfittlng at an angular and radial 
offset to make a plurality of line contacts to define 
at least one pair of sealed off fluid pockets and a 
central fluid pocket, a driving mechanism opw- 
atively connected to said orbiting scroll to effect 
the orbital motion of said orbiting scroll, end a 
rotation preventing means for preventing tiio 
rotation of said oriDiting scroll so that tiie vohime 
of tiie fluid pockets changes during the orbital 
motion of said orbiting scroll, chanwtens^ 
that the Inner end portion of each of said vm^ 
has a bulboua shaped enlarged portion, a vaive 
chamber Is formed In the enlarged portion of said 
first wrap, a discharge hole Is formed through the 
Inner side wall of said enlarged Portion at a 
position near tiie center of the generating cfrde of 
^id orbiting acroll to connect tiie centralfluW 
pocket and said valve chamber, a valve memoer 
is disposed within said valve chambw^ to control 
ttie opening and closing of said disdtarge ho^e, 
and said valve member Includes an annular 
shaped valve plate which haa a reed vaWe and a 
valve retainer disposed wItiiTn tiie Inner side of 

said valve plate. ,^ ^ ^ e 

The Invention will now be described, by way of 
example, with reference to the accompanying 
drawings. In which:— ii,..„,._,f.xn 
Rgures la— Id are schematic views niuaWng 
the conventional relative movement of Intortitting 



spiral elements to compress fluid; 

Rgure 2 Is a pertiy perspective v^ewof a 
member illustrating tiie prior art construction ot 
the center portion of a scroll member; 
g Rguro 3 to a sectional view taken along line 
III— III in Figure 2; . , ^ « 

Rgure 4 is a vertical sectional view of a scroll 
type compressor according to one embodiment 
of this Invention? ^ ^ ,^„«f*K- 
70 Rgure 6 Is an exploded perspective view of die 
drhrtng mechanism used In tii© compressor of 

" Ptaure e Is an exploded perspective view of the 
rota^ piwentingrthrust bearing device used In 
1$ the compressor of Rgure 4; .,1^1 

Rgures 7ar-7d are schematic views illustrating 
tfie operation of tiie scroll type compressor to 
compress fluid according to one embodiment oT 

20 *Rqito partly exploded perspective view 
of tiie center off the fixed scroll of Rgure 7; 

Rgure 9 Is a vertical sectional view of a mto^i 
type compressor accorcting to anotiier embodi- 
ment of this Invention; and 
25 Rgure 1 0 Is a partly exploded perspective view 
of ttie center of tii© fixed scroll used in the 
compressor of Figure 9. 

The prindple of operation of a wnventional 
scroll type compressor Is Illustrated In Rgures 
30 la— Id, which show end views of a compre^r 
whmin the end plates are removed to show ttw 
spiral elements. Spiral elements 1 and 2 are 
^gulariy offeet and Interflt wrtii one anotiier. As 
shown In Figure 1a, orbiting spiral element land 
3S fixed spiral element 2 make four lirie conjarts at 
points 5Uo. A pair of fluid pockets 3a and 3b are 
defined between line contacts C and line 
contacts Ar B as shown by the dotted regions. 
Ruld pockets 3a and 3b are defined not only by 
40 the walls of spiral elements 1 and 2, but also by 
the end plates from which these spiral elemente 
Bodsnd. When orf>iting spiral element 1 is moved 
In relation to fixed spiral element 2 so that the 
center of orialting spiral element 1 revolves 
around tiie center O of fixed spiral element 2 at 
radius O-O', while rotation of orbiting spiral 
element 1 Is simultaneously prevented, flu d 
pockets 3a and 3b shifi: angularly and radlaUy 
tamtd the center of tiie spiral elements, vvhU* 
BO decreases the volume of fluid pockets 3a and ^. 
Therelbre, the fiuid In each pocket Is compressed. 

The pair of fluid pockets 3a and 3b are Inter- 
connected as the spiral eleme^ pass betwcwi 
tine stages shown in Figure Ic and Rgure Id. 
SB Then, as shown In Rgure la. both P<>ctet3^ an^ 
3b merge to form a central single pocket 5 which 
defines tiie center portion of both spiral elements 
1 and 2. The volume of the single pocket Is 
reduced by further revolution of the orbiting 
m solral element by 90" Increments as shown In 
Rgures lb, 1c end Id. During the course of 
revolution, outer spaces whldi open In the stage 
shown In Figure lb change as shwn In RQu^^s 
lb, 1c and Id to form new sealed off fluid pockets 
Tn which additional fluid is enclosed. Accordingly, 
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assuming circular end plates seal the axial fedng 
ends of sjrfral dements 1 and 2, respectively, and 
if one of the end plates Is provided wfth discharge 
port 4 at the center thereof as shown In Rgure 1, 
fluid is taken into the fluid pockets at the radial 
outer portions and Is discharged from discharge 
port 4 after compression. 

The actual operation of a scroii type com- 
pressor now will be described with reference to 
Rgures 2 and 3. Rgure 2 te a perspective view of 
the center poition of one scroll member and 
Hgura 3 Is a sectional view taicBn along line ili-4li 
In Figure 2. As shown in Figure 2, discharge port 4 
Is formed in wid plate 6 and a vaWe member 7 Is 
dispossd on the outside of dfsdiarge port 4 to 
control the dosing and opening of discharge port 
4^ Valve member 7 Includes valve plate 71 and 
vah^e retainer72. Vaive plate 71 and valve retainer 
72 are fTxed on the end surface of end plate 6 on 
the opposite side fiiom whidi spiral element 2 
extends by bolt 73 as shown in Rgure 3. In this 
construction, the pressure in center poclcet 6 
increase due to the reduction in volume of 
central pocket 5 during orbital motion of orbiting 
spiral element 1. When the pressure in central 
pooicst 6 is higher tiian the pressure in discharge 
chamber 8, vahra plate 71 is pushed against valve 
ratafner 72 to open discharge port 4. As a re^lt^ 
the compressed fluid within central pod« 6 dis- 
chargee Into discharge chamber 8. Accordingly, 
the compressed fluid within central podcet 6 is 
dlschsrged by revolution of orbiting spiral 

element 1. 

When the outer side well of the Inner end 
poition of orbiting spiral element 1 crosses over 
tfie edge of discharge port 4, central poclcet 6 Is 
connected with the adfacent radial pair of fluid 
podoBts 3a and 3b. This Increases the volume of 
the central podoet so that the remaining com- 
pressed fluid within central pocket 5 Is ro-ex- 
panded. After re-vqiansion of ths compresssd 
fluid, the prassura in the expanded central pocket 
is lower than dis pressura in discharge diamber 8 
to theraby dose discharge port 4 Via valve plate 
71. Upon re-expansion of the compressed fluid In 
the central pocket the pressure In the adjacent 
radial pair of fluid pockets (s suddenly raised. 
Theraforei tiie compression power of the fluid 
wittiln the new central pocket Is Increased and the 
pressure of the pair of fluid pockets Is raised. 

Referring to Rgure 4, a scroll type compressor 
in accordance .wlth_the presatnt ^IrivengoR Is 
shown. The compressor Includes compressor 
houdng 10 having front end plate 1 1 and cup 
shaped casing 12 fastened to an end surface of 
front end plate 11. An opening 111 is formed in 
the center of front end plate 11 for supporting 
drivs shaft 13. An annular projection 112, con- 
centric with opening 111, Is formed on the rear 
end surface of front end plate 11 facing cup 
shaped casing 12. An outer peripheral surface of 
annular projection 112 bites Into an Inner wall of 
'the opening of cup shaped casing 12. Cup shaped 
casing 12 Is flxed on the rear end surface of front 

end iSate 11 by a fastening device, such es boHs 
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and nuts, so that the opening of cup shaped 
casing 12 Is covered by front end plate 11. An O- 
ring 14 ia placed between the outer peripheral 
surface of annular projection 112 and the Inner 
5 dde wail of cup shaped casing 12 to seal the 
mating surface between front end plate 11 and 
cup shaped casing 12. Front end plate 11 has 
annular sleeve 15 projecting from the front end 
surface thereof; this sleeve 16 surrounds drive 
n shaft 15 to define a shaft seal cavity. Shaft seal 
assembly 1 6 Is assembled on drive shaft 1 5 within 
the shaft seal cavity. As shown In Rgure 4, sleeve 
1 5 Is attached to the front end surface of front end 
plate 11 by screws (not shown). An 0-rfng 17 Is 
18 placed between the front end surface of front and 
plate 11 and an end surface of sleeve 15 to seal 
the mating eurface of front end plate 11 end 
annular sleeve 16. Altarnath/eiy« sleeve 15 may be 
formed Integral with front end plate 11. 
20 A pulley 18 Is rotatabiy supported by bearing 19 
on the outer surface of ^eeve 15. An electro- 
magnetic coil 20, whteh la received In an annular 
cavity of pulley 18, is mounted on the outer sur- 
face of sleeve 15 by support plate 201. An arma- 
2B ture plate 21 Is elastically supported on the outer 
end of drive shaft 13 which extends from sleeve 
15, A magnetic clutch Is formed by pulley 18, 
magnetic coil 20 and armature plate 21. Thus, 
drive shaft 13 is driven by an external power 
30 source, for exampiSt an engine of a vehicle, 
through a rotation transmitting device, such as 
the above described magnetic clutdi. 

A number of elemerrts are located within the 
Inner chamber of cup shaped casing 12 Induding 
3S fixed scroll 22, orbiting scroll 23, a driving 
mechanism for orbiting scroii 22 and rotation 
preventing/thrust bearing device 24 for orbiting 
scroll 22, The Inner chamber of cup shaped casing 
12 is fonned between the Inner wall of oup 
40 shaped casing 12 and the rear end surfeoe of front 
end plate 11. 

Rxed scroll 22 Indudes drcuisr end plate 221, 
wrap or spiral element 222 affixed to or extending 
from one end surface of end plate 221, and a 
4ff plurality of Internal bosses 223 axlally projecbng 
from the end surface of end plate 221 on the side 
opposite spiral element 222. The end surface of 
each boss 223 is seated on the inner surface of 
each plate pordon 121 of cup shaped casing 12 
so and is flxed to end plate portion 121 by a plurality 
of bolts 25, one of which Is shown in Hgura 4. 
Hence, flxed 8croll^22 Is fbcedly disposed within 
cup shapeci casing 12. Circular end plate 221 of 
flxed scroll 22 partitions the inner chamber of cup 
SB shaped casing 12 Into discharge chamber 26 
having bosses 223, and suction chamber 27, In 
which spiral element 222 of flxed scroll 22 Is 
located. Sealing memb^ 28 Is disposed widiln 
drcumferentiai groove 224 of circular end plate 
eo 221 for sealing the outer peripheral surface of 
drcular end plate 221 and the Inner wbW of cup 
shaped casing 12. 

Ori^ltlng scroll 23, which Is disposed in suction 
chamber 27, indudes drcular end plate 231 end 
eg wrap or aplral element 232 affixed to or extending 
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from one end surface of circular end plate 231. 
The ^IraJ elementB 222 and 232 Interflt at angles 
of and a predetarmlned radial offset The 
spiral elements define at least a pair of fluid 
podcets between their fnterfitb'ng surfaces. Orbit- 
ing scroll 23 is connected to the drh/ing 
mechanism and rotation preventing/thrust bear- 
ing device 24 to effect the orbftal motion of 
orbiting scroll 23 by the rotation of drive shaft 13 
to thereby compress fluid pas^ng through the 
compressor, as described above in connection 
with Figures la — Id. 

Referring to Hgures 4 and 6, the driving 
mechanism for orbiting scroll 23 will now be 
described. As described below, drive shaft 13, 
which ts rotatably supported lay sleeve 16 through 
bearing 29, has a disk shaped rotor 131 at its inner 
end. Disk shaped rotor 131 Ts also rotatably 
supported by front end plate 11 through bearing 
30 located within opening 111 of front end plate 
11. A crank pin or drive pfn 132 projects axialiy 
from an axial end surface of disk ahaped rotor 131 
and is radialiyoffsetfrom the center of drive ^aft 
13. arcular end plate 231 of orbiting scroll 23 has 
tubular boss 233 axlally projecting from tha end 
surface opposfte to the end surface from which 
spirel element 232 extenda A diecofd or short 
axial bushing 31 fNs Into boss 233, and !s rotat- 
ably supported therein by a bearing, auch as 
needle bearing 32« An eccentric hole 33 la formed 
on bushing 31; eccentric hole 33 Is radially offset 
from the center of bushing 31. Drive pin 132, 
v^ich Ts surrounded by bearing 34, fits Into 
eccentric hole 33. Therefore, bushing 31 is drfven 
by the revolutkm of drive pin 132 to thereby rotate 
within bearing 32. The spiral element of the 
orbiting scrali Is pushed against the spiral 
element of ttie flxed scroll due to the moment 
created between the driving point and the reac- 
tion force acUng point of the prsssurlzed gas to 
secute the line oontacte and effect radial sealing. 

Refenlng to Hgures 4 and 6, rotation prevent- 
ingfthruat bearing davfca 24 vAW be described. 
Rotation preventing/thnist bearing device 24 Is 
placed between tha inner end surface of front end 
plate 11 and the end surface of circular end plate 
231 which faces the Inner end suri^ce of front end 
plate 11, as shown In Rgure 4. Rotation prevent- 
ing/tiirust bearing device 24 Ineiudee fixed ring 
241 and sliding ring 242. Fixed ring 241 Is secured 
to the Inner end surface of annular pro|ectlon 1 12 
tiy pins (not shown), and provided with a pair of 
kaymiys 241a^.and 241b.in an flDdal end^surfac? 
facing orbiting scroll 23. Sliding ring 242 Is dl^ 
posed in a hollow space between fixed ring 241 
end circular end plate 231 of orbiting scroll 23, 
and provided witii a pair of keys 242a and 242b on 
the axial end surface facing fbced ring 241, which 
are receh/ed in keyways 241a and 241b. There- 
fore, sliding ring 242 is slldable in the radial direc- 
tion by the guide of keys 242a and 242b within 
keyways 241a and 241b. Sliding ring 242 is also 
provided with a pair of keys 242c and 242d on Its 
opposite surface. Keys 242c and 242d are 
arranged along a diameter perpendfcular to the 



diameter along which keye 242a and 242b are 
arranged. Circular end piate 231 of orbiting scn^li 
23 is provided with a pair of keyways (in Rgure 6 
only one keyway 231a Is shown; the other keyviray 

B Is (tisposed diametrically opposite to keyway 
231a) on a autfaee facing sliding ring 242 In which 
are received keys 242c and 242d. Therefore, orbit- 
ing scroll 23 ia aildabie in a radial dlrsction by the 
guide of keys 242c and 242d within the keyways 

to of circular end plate 242. 

Accordingly, oriMting scroll 23 Is slldable In one 
radial direction with sliding ring 242, and Is 
slidabte in enother radial direction indeperKlentty. 
Theaecond radial direction Is perpendicular to the 

ts first direction. Therefore, orbiting scroll 23 Is 
prevented from rotation, but la permitted to move 
In two rediei directions perpendicular to one 
another* 

In addition, sliding ring 242 is provided wKth a 
20 plurality of pockets or holes 34 which are formed 
in an asdel direction. A bearing means, such as 
balls 243, each having a diameter which Is larger 
than the thickness of sliding ring 242, are retained 
In pockete 34. Bails 243 contact and roll on the 
2S surface of fixed ring 241 and dneular end piate 
231 . Therefore, the asdai thrust load from orbiting 
scroll 23 Is eupported on fixed ring 241 thn^ugh 
balls 243. 

Referring to Figures 4 and 8, the construction of 

30 the center portion of the spiral element will now 
be described. Each spiral element 222 and 232 has 
a bulbous shaped enlarged portion 222a and 232a 
at its Inner end portion. Each enlarged portion 
222a end 232a Is suitably curved for securing the 

3S line contacts and moving the line contects along 
the curved surface without Interfering with the 
relative movement of the spiral elemente. Both 
enlarged portions 222a and 2328 have the same 
configuration In order to form a pair of symmstrl- 

40 cally sealed off fluid pockets. If the enlarged 
portions did not )iave the same configuration, the 
pair of sealed off fluid pockets would not be 
symm^rlcal and, accordingly, a pressure differ- 
ence would exist between the pair of ftufd pockete 

4$ which would cause an improper torque and vibra- 
tion of the compressor. 

Valve chamber 35, which operetes as the dis- 
charge chamber. Is formed on the center of 
enlarged portion 222a of fixed scroll 22. In the 

so embodiment shown In Figure 4r one end of valve 
chamber 35 facing and plate 231 of orbiting scroll 
23 is closed and the other end of valve chamb^ 
35 is op^n to discharge charnber^S. Discharge 
hole 36 is formed through the Inner side 

SS enlarged portion 222a of fixed scroll 22 at a 
position near the center of the generating circle of 
spiral element 222 to Interconnect the central 
pocket of the spiral elemente and vbWb chamber 
35, and thereby reduce the pressure loss of 

69 passing fluid. Thus, the central pocket Is con- 
nected to discharge chamber 26 through die- 
charge hole 36 and vah/e chamber 35. 

Vah/e member 37, which Indudea an annular 
shaped vah/e plate 371 (a check valve) and a vah/e 

ss reteirter 372, Is disisosed within valve cha mber 38. 
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Valve plate 371 Indudes reed valve 371a which Is 
fonned of spifng m^l so that vaJve i^ate 371 is 
usually pushed against the Inner surface of valve 
chamber 36 by the spring force of valve plate 371 , 
Therefore, the opening and closing of cBscharga 
hole 36 is controlled by reed valve 371a of valve 
plate 371. Valve retainer 372 Is located within the 
Inner aide of valve plate 371 to prevent the 
extreme bending of reed valve 371a as shown In 
Figure 8. The axial movement of vah^e member 37 
fa prevented by stopper plate 38 which Is f bced on 
the end surface of end plate 221 by screw 39 on 
the opposite side from which spiral element 222 
extends. 

As described above, orbiting scroll 23 Is con- 
nected to the driving mechanism and rotation 
preventlngfthrust bearing device 24 to effect the 
orbital motion of orbfting scroll 23 at a circular 
radius Ro upon rotation of drive shaft 13. Thus« 
when orbiting scroll 23 undergoes orbital motion 
at radius Ro upon rotation of drive shaft 13, the 
fluid or refrigerant gas Introduced into suction 
chamber 27 from an extemel fluid circuit through 
an inlet port 40 on cup ahaped casing 12 Is taken 
into the fluid pocicets fonned between the spiral 
elements. As orbiting scroll 23 orbits; fluid in the 
fluid pockets Is moved to the center of the spiral 
elements with a consequent reduction of volume. 
Compressed fluid Is discharged Into discharge 
chamber 26 from the central pocket through df»- 
charge hole 38 and vah^e chamtier 35, and there- 
from througii outlet port 41 on cup shaped casing 
12 to an ^eternal fluid circuit 

Relenrlng to Figures 7a-«7d, the discharge of 
compressed fluid now will be described. The 
spiral elements 222 and 232 Interfit at an angular 
and radial offeet to make a plurality of line 
contacts so tfiat a pair of fluid pockets 3a and 3b 
are defined by the outer radial portions of the 
spiral elements and a central fluid pocket 5 Is 
(Mined at the center of the spiral elements. As 
orWdng scroll 23 orbits, the pair of fluid pockets 
3a and 3b shift angularly and radially toward the 
center of Interflttlng spiral elements 222 and 232 
with the volunte of each fluid pocket being gradu- 
ally reduced as shown In Rgures 7a— 7d. The pair 
of fluid pockets 3a and 3b are connected to one 
another when the spiral elements pass stages 
shown In Rgure 7b and Rgure 7c, l.e., when the 
line contact b^een the Inner side wall of en* 
larged portion 222a of fixed scroll 22 and the inner 
side wall of ^iarged portion 232a ofj)rbltlng 
scroll 23 GT^es ovel- the edge of discharge hole 
38, the pair of fluid pockets 3a and 3b are 
connected to one another through discharge hole 
36. As shown in Rgure 7d, both pockets 3a and 3b 
are completely connected to one another to form 
a single central podcet 5. The volume of the new 
single podcet 5 la further reduced by further 
revolution of 90° as shown In Rgures 7a, 7b and 
7c and, the preasure in central pocket 5 Is In- 
creased When tfie pressure In central pocket 5 is 
higherthan the pr^ure In valve chamber 35, 1.e., 
the pressure In discharge chamber 26, reed valve 
371a fs pushed egalnst valve retainer 372 to open 



discharge hole 36. The compressed fluid in cen- 
tral pocket 5 Is discharged Into discharge 
chamber 26 through discharge hole 36 and valve 
chamber 35. 

ff During the discharge stage, central pocket 5 Is 
connected to the radial adiecent fluid pockets as 
shown in Rgure 7c. Since, In this stage, the 
volume of the new central pocket which is con- 
nected to the pair of fluid pocicets is enlarged, the 

TO remaining compressed fluid In the cervtrei pocket 
Is re-expanded within the new centra pocket. 
Therefore, the pressure In central pocket 6 de- 
creases end the volume of the pair of fluid pockets 
which are connected to the central pocket !n- 

fB creases. Accordingly, the pressure In the new 
central pocket is lower than the pressure In vahre 
chamber 35. Thus, reed valve 371a Is pushed 
against the Inner surface of valve chamber 35 due 
to the pressure difference and the opening of dis- 

20 ' cherge hole 36 Is closed by reed valve 371a. TheOr 
another compression stage begins. 

Rgures 9 and 10 show another mbodiment In 
which the construction of the valve chamber of 
the enlarged portion of the fixed spiral element Is 

25 modified. The end of vah^e chamber 35 faclr^ end 
plate 231 of orbiting scroll 23 Is opened and the 
other end of vah/e chamber 35 is closed tiy end 
plate 221 of fixed scroll 22. A connecting hole 42, 
which Is connei^d between valve chamber 36 

30 and discharge chamber 26, fs formed through end 
plate 221. Thus, central pocket 5 is connected to 
discharge chamber 26 through discharge hole 36, 
valve chamber 35 and connecting hole 42. Valve 
membar 37 Is located between the end surface of 

SB end plate 221 ; snap ring 43 disposed on the inner 
surface of valve chamber 36 preventa asdal move- 
ment of vah^e member 37. 

<3aima 

40 

1, A scroll type compressor including a housing 
(10) having a fluid Inlet port (40) and a fluid outlet 
port (41), a fixed scroll (22) joined with said 
housing (10) and having a first end plate (221) 

4B from which a first wrap (222) octends Into the 
interior of said housing (10), an orbiting scroll (23) 
having a second end plate (231) from whk^ a 
second wrap (232) extends, said first and second 
wraps (222, 232) Interfittfng at an angular and 

60 radial offset to make a plurality of line contacts to 
define at least one pair of sealed off fiuid pockets 
and a central fluid pocket* a driving mechanism 
(1 3-132-31 -32) operatlvely cdnrT^^^ 
biting scroll (23) to effect the orbital motion of 

ss said orbiting scroll (23), and a rotation preventing 
means (24) for preventing the rotation of said 
orbiting scroll (23) so that the volume of the fluid 
pockets changes during the orbital motion of said 
orbiting scroll (23), characterised In that the Inner 

00 ' end portion of each of said wraps (222, 232) has a 
bulbous shaped enlarged portion {222a, 232a), a 
valve chamber (35) is formed in the enlarged 
portion (222a) of said first wrap (222), a discharge 
hole (36) Is formed through the Inner side wail of 

fiff said enlarged portion (222a) at a position near the 
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center of the gwieratlng circle of said orbiting 
scroll (23) to connect the centre! fluid pocket and 
said valve chamber (35), a valve member (37) Is 
disposed wfthin said valve chamber (35) to con- 
trol the opening and closing of satd discharge 
hole (36), and said valve member (37) Includes an 
annular shaped valve plate (371) which has a reed 
vah^e (371a) and a valve retainer (372) dl^osed 
within the Inner side of saTd valve plate (371), 

2. Aecroll type compresaor ee claimed In claim 
1, wherein said fixed scroll (22) Is fixed wthin the 
interior of said housing (10) and said first end 
plate (221) partitions the Interior of said housing 
(10) Into a discharge chamber (26) and a suction 
chamber (27), safd valve chamber (35) being 
connected to said discharge chamber (26). 

3, A scroti type compressor as claimed in claim 
1, wherein an axial end of said vake chamber (35) 
facing said second end plate (231) is closed and 
the other axial end is opened on said first end 
plate (221), said valve member (37) being dis- 
posed b^een the Inner axial end surface of said 
valve chamber (35) and a stopper plate (38) fixed 
on the end surface of said first end plate (221) to 
limit the axial movement of said valve plate (371). 

4w A scroll type compressor as claimed in delm 
1, wherein the axial end of said valve chamber 
(35) feeing said second end plate (231) is opened 
and tiie other axial end Is closed by ^id first end 
plate (221), sstd scroll typo compressor further 
compridng a connecting hole (42) formed 
through said first end plate (221) for connecting 
said valve chamber (35) and said discharge 
chamber (26), said vah/e member (37) being 
disposed between the end surface of said fl r^ end 
plate (221) and a snap ring (43) disposed on die 
Inner surlece of said vah^e chamber (35) to limit 
the axial movement of otW valve member (37). 

5, A scroll type compressor as claimed In dalm 
1, wherein said discharge hole (36) has a circular 
^ape« 

& A scroll type compressor as claimed In daim 
1, wherein said discharge hole (36) has an ovai 



Reyandteatlons 

1. Compresseur de type d volutes oompranant 
un carter (10) muni d'un orifice d'entreo deflufde 
(40) st d'un orifice de sortie de fiulde (41), une 
volute fixe (22) reiiee au carter (10) et comportant 
une premidre plaque d'extr^ltd (221) d'oCk part 
un premier anroulement (222) penetrant 6 IHntd- 
rieur du carter (10), une volute orbttale (23) munie 
d'une seconde plaque d'extr6mit6 (231) d'oCi part 
un second enroulement (232), cea premier et 
second enrouiements (222, 232) s^emboltentevec 
un d6caiage anguialre et radial pour former un 
certain nombre de llgnes de contact d^finlssant 
au molns une paire de poches d fiuide tenches et 
une poche d fiuide centrale, un m6canlsme 
d'entralnement (13-132-31-32) relW en 
fonctJonnement h la volute orbitale (23) pour pro- 
dulre ie mouvemerrt orbital de oette volute orbl- 
tele (23), et des moyens anti-rotation (24) per- 



mettant d'empdcher la rotation de la volute orbi- 
tale (23) de fagon que la volume des poches d 
fiuide change pendent Ie mouvement orbital de la 
volute orbitale (23), compreaeeur caractdrisd en 

5 ce que la partie d'extrdmlt^ int6rieure de chacun 
des enrouiements (232, 232) comporte une partie 
agrandle en forme de bulbe (222a, 232Bh en oe 
qu'une chambre de soupape (35) estfbrm^e dans 
la partia agrandie (222a) du premier enroulement 

10 (222), en ce qu'un trou de rofoulenient (36) est 
perce dans la parol Iat6rale Intdrfeure de la partie 
agrandie (222a) dans une posMon v<^sine du 
centre du eerde gdndrateur de la volute orbHale 
(23), de menfdre h roller la poche k flulde centrale 

fS h la chambre de soupape (35), en ce qu'un 
6i6ment de soupape (37) eat placd dans la cham- 
bre de soupape (35) pour commander I'ouverture 
et la fermeture du trou de refoulement (36}« et en 
cs que I'eldment de soupape (37) comprend une 

20 plaque de soupape de forme annulaire (371 ) munf 
d'une soupape t anche (371a} et d'un 6l6ment de 
retenue de soupape (372) placd du c6t6 int6rieur 
de la plaque de soupape (371). 

2. Compresseur de type k volutes seion la 
2B r^vendfcation 1, oaraot6r{s6 en oe que Ie volute 

fixe (22) est fixfe k Hnt^rieur du carter (10) et en 
ce que la premiere plaque d'extrdmftd (221) 84- 
pare rintdrleur du carter (10) en une chambre de 
refoulement (26) et une chambre d'asplratlon 
30 (27), la chambre de soupape (35) tent relite k la 
chambre de refoulement (26). 

3. Compresseur de type k volutes selon la 
revendteation 1, carac^rfed en ce que rextrdmit6 
axlale de la chambre de soupspe (35) venant en 

S8 face de la seconde plaque d'extr6mlt6 (231), est 
fermfo, et en ce que I'autro extrdmite axiale est 
ouverte sur la premldre plaque d'extr6mit6 (221), 
fdl^ment da soupape (37) tent dispose entre la 
surfece d'extrdrnM asdale intdrieure de la cham- 

49 bre de soupape (35) et une plaque de butde (38) 
fbefo sur la surfece d'extrdmM de la premldre 
plaque d'exti^mhii (221) pour Hmfter Ie mouve- 
ment axial de la plaque de soupape (371). 

4. Compresseur de type k volutes selon la 
48 revendteation 1, caracttriad en ce que Kextremfld 

ttdale de la chambre de soupape (35) venant en 
face de le eeoonde plaque d'extr6mit6 (231) est 
ouverte, et en ce que I'autre extr6mlt6 axlala est 
f^nmde par Is premldre plaque d'octr^it^ (221), 

so le compresseur de type k volutes comprenant en 
outre un trou da liirfson (42) percd dans la pre- 
mite pleque d'extrtelt6 (2211 pour roller la 
chambre da soupape (36) a la chambre de refoule- 
ment (28), l'«6ment de soupape (37) tent montd 

38 entre ta aurface d'extr^mftd de la premite plaque 
d'exti^mftd (221) et un enneau de blocage (43) 
piecd sur la surftice fntMeure de la chambre de 
soupape (35) pour llmflBr le mouvement axial de 
I'^lteent de soupape (37). 

so 5* Compresseur de type k volutes selon la 
revendlcation 1, caract6rfs6 en ce que le trou de 
refoulement (36) prtente une fonne circulaire. 

6. Compreeseur de type k volutes selon la 
rwendlcation 1, oarectdrisd en ce que le trou de 

SB refoulement (36) prfoente une forme ovele. 
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PfltMitatispfQcho 

1. Kompre8»>r von Splrsftyp efnschnefillch 
dnea Qehdudes (10) mH einer HQs^gkeftseinlafi- 
dffnung (40) und einer FIQsslgkeitsausiaBdffnung s 
(41), eIner mit dem besagten GehSuae (10) ver- 
bundenen und eine erste Endplatte (221 ), von dar 
sich ein erstss SpiralelemGnt (222) Tn das Innere 
von dam besagten GehSuse (10) aratradct, auf- 
welsanden fasten Spirale (22), einer efne zwefte ro 
Endplatta (231), von dar ^ch ein zweitea Spfral- 
elamant (232) eratredct, au^wefsenden umlaufen- 
den Spirale (23), wobe) das beaagte erate und 
zweite Splralelemant (222, 232) mIt einer wlnkei* 
maBigen und radialen Versetzung ineinander- IB 
greffan und damft elne Mehrzahl von Unien* 
kontakten zur Begrenzung zumlndest eines Paa- 
res dicht abgeschlossener Ruaslgiceltstaachen 
und einer zentraien FIQssIgkeitstasche blkfen, 
einer wirksam mit der besagten umiaufenden 20 
Sr^rala (23) varbundanen, die umiaufende Bewe- 
gung der besagten umiaufenden Spirale (23) zu 
bewlrkanden Antriebsvorrtehtung (13, 132, 31, 32) 
und einer sine Drehung verblndemden Bn- 
rlchtung (24) zum Verhindem der Drehung der 2b 
b^agten umiaufenden Spirale (23) so, daB sIch 
das Voiumen der HOssigkeltstaschen wihrend 
das UmJaufes der besagten Spirala (23) verSn- 
d«tr dadurch geicannzelchnet, daB daa innere 
EndstOck von Jadem der besagten Spiralelemente 30 
t222, 232) einen kugeifOrmigen vergrdBerten Tail 
(222a, 232a) iiat, eine Ventiikammer (3S) Tn dem 
vergrdBerten Tell (222a) von dem besagten er^en 
Spiraieiement (222) geblldet fst, eine Entleerunga- 
dffhung (36) durch dre innere Seitenwand dee as 
besagten vergrdBerten Tefles <222a) an einer 
Steile naha das Mittelpunktes des erzeugendan 
Kreises der fctesagten umiaufenden Spirale (23) 
zum Verblnden der zentraien FlOsdgkeltstasche 
und des besagtan Ventflgehauses (35) geblldet 4o 
istr ein Ventiielement (37) zur Steuerung des 
Offhens und SchlleBens der besagten Ent- 
leerungsoffhung (36) in der besagten Ventll- 
losmmer (35) angebracht ist und das ba^gte 
Ventflelemant (37) eine ringffirmfge Ventllpiatte 49 
(371) aufweisi; die ein Plfittohanventll bzw. 



Schiaberventn (371 a) und einen auf der innen- 
sefta der besagten VemSlplatte (371) ange- 
braclTten Ventiianschlag (372) hat 

2. Kompressor vom SpiraJtyp nach Anspruch 1. 
in dem die besagte feste Spirale (22) im Inneren 
von dem besagten Gehduse (10) bef^gt tat und 
die besagte erste Endplatta (221) das Innere von 
dem besagten Gahause (10) in sine AusiaB- 
kammer (26) und elne Ansaugkammer (27) unter- 
tellt, wobel die besagte Ventiikammer (35) mit der 
besagtan AudaBkammer (26) verbunden ist 

3. Kompressor vom Sf^raityp nach Anspruch 1, 
In dem ein dar besagten zweiten Endplatta (231) 
zugewvandtes axialas Ends der besagtan Ventii- 
kammer (35) verschlossen ist und das andere 
axiale Ende zu der be^gten ersten Endplatte 
[221) hin gedffnet ist wobei das besagte Ventfl- 
elemant (37) zwischen der inneren axlaien End- 
ft^che von der besagten Ventiikammer (35) und 
einer Anschlagplatte {^), die auf der Endober- 
fidche dar besagten ersten Endplatte (221) zur . 
Begrenzung der axlaien Bewegung dar besagten 
Ventllpiatte (371) befastigt fst angebracht Ist. 

4. Kompressor vom Spiraltyp nach Anspruch 1, 
in dem das der besagten zweiten Endplatte (231) 
zugewandte axlaia Ende von der besagten Ventii- 
kammer (35) offen Ist und das andere axiale Ende 
durch die beaagta erste Endplatte (221) ver<- 
schiossen ist wok)ei der besagte Kompressor 
vom Spiraltyp welter efn In der iseaagten ersten 
Endplatte (221) ausgebiidatas Verbfndungsioch 
(42) zum Verbfnden der besagten Ventfkammer 
(35) und der besagten AualaBkammer (26) auf'* 
waist wobel das besagte Ventiielement (37) 
zwfschen der Endot^erfiache von der besagten 
efsten Endplatte (221) und einem auf der Innen- 
oberfldche von dar besagten Ventiikammer (35) 
zur Begrenzung der axlaien Bewegung des besag- 
ten V^tllelementae (37) angebrachten Spren- 
gring (43) angebracht let 

5. Kompressor vom Spiraltyp nach Anspruch 1, 
In dem die besagte Entleerungsdffnung (36) elne 
kreisformfge Form hat. 

6. Kompressor vom Spiraltyp nach Anspruch 1, 
In dem die besagte Entleerungsdf^ung (36) elne 
ovale Form hat. 
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